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EXECUTIVE SUMMARY
Purpose

The Tree Action Plan 2018 (TAP 2018) updates the Tree Action Plan adopted by the Fairfax County
Board of Supervisors in 2006. Much has changed since then in our understanding of the benefits
provided by trees and the stresses impacting our urban fored?. 2048 improves on the earlier

planby providing for more effective implementation through greater involvement of key

government agencies, private organizations, aodnty citizens

Urban Forest Strategic Plan

Part | of TAP 201&e Urban Forest Stragic Plan (UFSR)eats the urban forest as natural
capital, a durable resource that provides benefits to county residents andriigonmentfor
generations to come. The platetails benefits thatliemonstate how this valuable resource
contributes tothe environment and our quality of life. It alsiescribeshuman and environmental
stressors to our urban forest that must beldressedo conserve and manage the resource as an
asset that will continue to provide benefits into the future.

The stewardshimecessary to maintain our urban forest is arranged around five framework goals:
1) know what we have; 2) protect and improve what we have; 3) expand what we have; 4) update
urban forestry policies and processes; and 5) communicate and build partnerdhighst these

five goals24 core recommendations specify actions needed to better manage our urban forest.

Urban Forest Management Plan

Part Il of TAP 2018 addresses implenmegand trackinghe Urban Forest Management Plan

(UFMP). The Countyill set a strong exampl®r protecting and enhancing our urban forestgh

the Board of Super viRdicand privatd sigkeholders in the plaiwfillP 2 0 1 8
collectively make up a community of practice in an ongoing process to achieve tiseogtaed

in the UFSP. The Tree Commission, Urban Forest Management Division, and the VA Department of
Forestry Area Forester will reach out to other public and private stakeholders who can play a key
role in plandevelopment andmplementation and requst their support of the goals and
recommendations of the UFSP. By recognizing when their work potentially impacts the urban

forest and including actions to address core recommendations of the UFSP in their own policies,
procedures, and operating plans; deaf TAP 2018 can be achieved. Agencies and organizations

will then report to UFMD on their accomplishments in support of TAP 2018 on an annual basis.
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PART | - URBAN FOREST STRATEGIC PLAN

Introduction

The Tree Action Pla&2018(TAP2018) updates theoriginal Tree Action Plaim AR adopted by the
Fairfax County Board of Supervisors in 2006. 208Bexpands and improvese framework to
guide and educate residents and county staff for the protection and improvement of ¥airfa
County’ s ur boatmuefdelivesscé obco3ybtem services artde benefitsthat trees
provide will be importanto county residents for generations to come.

TheFairfax County Urban Forastall the trees and other living things, including people, the air,
the water, the minerals, the soils and the built environment found in the county; the ecosystems
they form; and the services they provide. In this context, the urban foresttigral capital, a

durable resource providing a stream of benefits to residents and the environment.

Protection of the natural capitakembodied in the urban forest requires a strategic plan to guide
our actions andalegal and policy frameworto support the plan.

Background

In 2005 then Chairman of théBoard ofSupervisor€hairman, Gerry Copolly visited the Fairfax
County Tree Commission and challenged themeweelopa plan to manage and enhance the

c 0 u nforgsts andrees. The Tree Commission convened a committeeocninty andstate staff,
private nonprofits and developers, which produced the original Tree Action.Hlaa Fairfax
Board of Supervisors adopted the plan in December of 280&e then much has changed
2008 the county sought and got new state enabling legislation to protect trees and used that
legislation to enact the Tree Conservation Ordinance (Chapteofl2z Code of Ordinancgs
requiring the preservation of a minimum percentage of existing treesndutevelopment based
onthe percentage othe development siteovered byexisting tree canopylhen, to support the
Tree Conservation Ordinance, the county amended Chapter 12, Tree Conservation, of the Public
Facilities Manuaio conformto the new ordinace

It was not just the c¢ount ydusngthattgne Dar abdity tp seé,r a me w
analyze and imagine th&banforest has been greatly enhanced by new technoladie2006,

ten-meter pixels were the standard for aerial or satelimagery Today the standard is one meter

or less At this resolution we can see, coyand measure newly planted trees in the landscape

that 10 years ago would have blended into the surrounding turf or pavenher2006, the state of

the art for tree nventories was a hand held data collector that was later downloaded into a

computer. Today we can collect data on trees with a smart device that can incorporate that data

into a Gographidnformation System (GlS)latabase and map in real tim&he US Fost Service

and partners haveroduced a suite of tools calledlree that measure the effect of trees on air

quality, water quality stormwaterrunoff, carbon sequestration, energy use, and property values
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Onei-Treetool also allows modeling the effectd tree loss or gain on the hydrology of a
watershed.

With the advances in technology and regulation we have developed more precise measures of
how trees improve air qualitgnd water quality, save energy and sequester carlddore
importantly, we have gaied a deeper insight into how th&banforest improves the quality of
peopl e Stsdied condieted in the last decade have linkedutiean orest and nature to
improved physiological and psychological health, reduced personal and property, anche
greater community cohesionn short, over the past decade we have developed not only a more
precise understanding of how trees improtre world in which wdive, work and play; but also
greater appreciationdr how trees improvehe quality ofour lives our work, andour play.

While we are beginning to recognize the importance of trees to the health of our communities,
there is a need to assess the health of the urban forest throughout the county to determine where
improvements are needed and to pritizie where improvements will add the greatest value.
Changes in the rules that govern thiebanforest, theway we observe and measure &nd our
understanding of the role of thaerbanforest in our communityhave changed the way we think
about andmanag it. We nolonger think of the dbanforest as just a collection of trees growing in

a developed areaNe now think of thaurbanforest as an ecosystem; a collection of livingdple,
plants, animals, fungi, protists, bacteria, etc.) and4igmg (ligh, air, water, minerals)
componentswith a set of relationships between and among those compongMisnaging tte
urbanforest requires a systems approach that considers the effect the other components have on
trees and the effect that treeBave on the other components.

Subsequent to adoption of the originBAR the Board set a 3Qeartree canopy goal of achieving

45 percent tree canopy by 2037. With the advances in technology previously described, analysis in
2012 revealed that tree capy in the county already exceeded the goal amped 50 percent.

Rather than set a newee canopygoal,we believe it is most important to focus on raising
awareness of the full spectrum of benefits that trees provide. Planting, preserving, and
maintainngand improving the quality dfee canopyare key practices aggnvironmental

stewardship anavill always be importantSimply © achieve a goddlased on a certain percentage

of land areadoes not necessarily make us good stewaldsre importantly, he ncentive for
maintaining and expanding tree canopyhs continuing socie@conomi¢ environmental, and

health benefits thathe urban foresicontributes toimprove the quality of our livegExpanding and
improving the qualityof the urban forest is different than working with individual trees where

work is focused on the tree itself. The urban forest is often most effectively managed by reducing
the negative impacts of stressors such as invasive vegetation, deer and insegtgoebst
development.Once stressors are limited, the forest is usually able to expand itself with
regeneration. Management often hinges on assessing existing conditions and judging where the
forest will best respond to efforts to minimize stressors.

TheBoard of Supervisors’ B thevessertdial nole thatt reatural Aagitaln d a
playsin protecting and enhancing the quality of life for Fairfax County citiZEnegs are central to
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an investment in natural capitalhe original Tree ActioRlan recognizechis and encapsulated it
in the threeoverarching goals and 12 core recommendatidrtse TAP also recognized that things
would change over time and require periodic review aalditionalconsideraton.

A review of the original TAP docunterevealed that it does not lend itselfell to revision and
suffers from a degree of ambiguity in its role as a strategic plan or an operationaRgeognizing
the limitations of the original TAP, the rapid changes in our understanding of both thefaole
urbanforest and how to managi, and anticipating these changes to continue in the futuve,
decided to keep the spirit of the original TAP wimigroving the documentTAP2018is a first
step increating aCommunity ofPracticethat includeseverybody whaaffects or is affected by the
Fairfax Countyrbanforest In TAR2018we seek to educate theommunity about the benefits
and threats to oumurbanforest We lay out a strategic vision that issigned to inform and guide
our ommunity in its efforts to protect and managdlee urbanforest.

Plan Structure

Part lof TAP2018is theUrban Forest Strategic PI@dFSP) which begins by defining the urban
forest and focusing on the urban forest as natural capi@ar best interestsare served by
maintaining this valuable resource for the ecosystem serylo@san healthand economic
benefits it provides. The strategy for stewardship and how to maintain this natural capital is
arranged aroundive framework goal¢hat describe areaef action necessary to protect and
expand the urban forest:

Know What We Have

Protectand Improve What We Have

Expand What We Have

Improve Urban Forestry Policies and Processes
Communicate and Build Partnerships

arwdE

Under these five goals a2 core recommedationsthat specifywhat must be done to manage

our urban forestThe UFSP is a living document, periodically assessed and updated by the current
stewards of our natural capital to reflect new information, technology, and strategies for proper
management.

Part llof TAP2018addresses the developmeritmplementation and tracking of thé&Jrban Forest
Management PlafUFMP).The UFMP will considesignated sectionsf the work plans and
strategic plans of county agencies and stakeholder orgaoirm and will describe how the UFSP
will be implementedhrough the operational plan developed for their businesses
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The Urban Forest and Urban Forest Benefits

The Urban Forest

To many people the term urban forestdsnfusing.The word urbarconjures visions of concrete
and people, while the word forest brings to mind trees, streaamsl untrammeled space#n
urban forest is a type of foredike a pine forest or a rain foresA forest is an ecosystem in which
trees play an important and di@ing function An ecosystem is a collection of living (plants,
animals, fungi, protists, bacteria, etc.) and Aonng (light, air, water, minerals) componenénd

a set of relationships between and among the componenksis, an urban forest is an esystem
in which trees play an important function, but people and the things people build like roads,
buildings and utilities dominate.it

The Fairfax County Urban Forest is all the trees and other living things including people, the air, the
waters, the ninerals, the soils andoil organisms, anthe built environment This may seem

overly expansive, especially including people and the built environment, but consider this
commonly cited definition of urban forestry:

“Ur ban forestry theart,gaence and tedhnology ef managing treass
and forest resources in and around urban community ecosystems for the physiological,
sociological, economic, and &desthetic benef

Under this definition, urban foresters must cotsr what effect therest of the ecosysterhas on

trees and the effect that trees have on thest of the ecosystenPeople and thehings they build

are importantconstraints orthe trees of Fairfax County and so must be considered part of the

Co u nt i farestyustlas soils and topography are part of a rural forelsteT f or est ' s c |
proximity to people within urban areas increagbe potential for stress on the urban forest, but

also increasethe potential for people to benefit from the numerousrsices and significant

contributions toimprovedquality of life that the urban forest can provid€his interface is the

basis for urban forest management.

Another significant difference between urban and narban forests is the wathey are created
andmanagedNatural processes, an individual or a small group of people create and manage non
urban foress. The decisions of a huge number of people and organizations create and manage
urban forestan Fairfax Countyf-ederal, State, Regional, County anevit@gencies owand

manage trees on parklandrees at schools, public housing, libraries, fire stations and other
publicly owned land are managed by seveliffierent government agenciesn addition to these

1 Konijnendijk, C. C., Richard, R. M., Kenney, A., & Randrup, T. B. [0i®&)g urban forestrya comparative perspective of
North America and Europe. Urban Forestry & Urban Greeningd)4@3103. 10.1016/j.ufug.2005.11.003
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public property tree owners and managers thene 353,904taxable residential and commercial
parcels in Fairfax County. The owners of each of these propertiesedemidmany and what

species of trees to plant, how to manage their landscapes and how to care for their trees. Each of
these public angbrivate landowners and managers is part of the community of practice that
creates and managete Fairfax County Urban Forest.

As discussed below, the urban forest provides a stream of benefits that sugpaitnprove
peopl e This stteanmvoebends is why theurban brest is called green infrastructure and it is
just as important as the built grayfrastructure in the communityln order to protect and

enhance the urbandrest and the benefits it provides we must embrace, educate and strengthen
the community of practie that creates and manages theban forest.

Urban Forest Benefits

Trees and the urban forest provide two types of benefits to people
1 Environmental managemertt enef it s are the byproducts of
1 Quality of life benefits result from people interacting with trees

EnvironmentaQuality

In the process of lifedyeesinteract with air, water and soils in ways that people find beneficial
Treesimprove air quality; manage the quantity and quality of stormwater; help (re)build soil; and
store carbon.

Air quality The possible negative health outcomes from exposure to poor quality air nagétkes

guality an important environmental health concein.the process of photosynthesis, trees open

their leaf stomata to let in carbon dioxidBuringthis process, they also take in and denature

sulfur dioxide, nitrogen oxideand ozone and in doing so, clean the air we breallree canopies

and leafsurffaes create drag on moving air, reducing t
borne particlesThus by interacting with the air, trees in the urban forest directly redoce of

the sixcriteria pollutants citecas human lung irritants the Clea Air Act.

Trees also improve air quality indirectBy shading houses and protecting them from winter
winds, trees reduce summenergy use byp to 10percentandwinter energy use bgs much as
3 percent thereby reducing pollution from energy geneti Similarly, trees reduce ambient air
temperatures through transpiration, further decreasing energy use and pollutant production.

Soils Trees interact with the soil ecosystem to build and improve sbiklses help create the
mineral component of sowhen physical agbn of expanding roots and thexhalation of carbon
dioxide by roots mechanically and chemicaltgderock Trees feed the soil ecosystem through

2 personal communication from Sam Jackson, Fairfax County Department of Taxation, March 5, 2018
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decomposing leaves andoodydebris at the soil surface and the sloughing of fine root niass

the soil, which provide biochemical energy and nutrients to soil microbegs also inject sugars
into the solil in order to attract and keep beneficial soil bacteria and fungi in the root Zoee

roots are grazed by a variety of sdivelling anim#s and used as food by pathogenic fungi,
bacterig and protists These tree eating organisms are then food for predators that are part of the
soil ecosystemThe growth of tree roots and the activities of organisms that depend directly and
indirectly on tees help create the aggregate structure that allows soil to drain well and hold
moisture Largempores between soil aggregates allow soil to dréimy pores within soil

aggregates hold moisture in the soil.

Stormwater Managementind Water Quality The erosive forces of stormwater result from the
volume of runoff and the velocity at which it moveseds intercepistormwaterandhelp create
conditions that facilitate iténfiltration into the groundthereby reducing runoff to streams from
storms Interception occurs when precipitation is captured in the canopy of a tree and evaporates
without touching the groundLeaf litter and woody debris lying on the soil surface act like
sponges, slowing and holding stormwater. This reduced movement alloves watvaporate or

have longer contact with the soil and infiltrate more complet&yen in landscaped areas where
maintenance practices remove leaf litter, the effeof tree roots and associated organisms on soll
structure help increase infiltration atormwater.

precipitation

fr?{'e?’c’gption Typical Pathways for Forest Rainfall

and evaporation

A portion of precipitation never reaches the ground because it
intercepted by vegetation and other surfaces and held until it i
absorbed or evaporates.

In Stream Corridor Restoration: PrincipleBrocesses, and
Practices(10/98). Interagency Stream Restoration Working
Group (15 federal agencies)
http://www.novaregion.org/DocumentCenter/Home/View/3099

»
throughfall litter

interception
and
evaporation

litter

net rainfall entering
the soil

mineral soil
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Streams have evolved tandle a certain amount of stormwater. Changes in land use increase the
guantity of stormwater runoff, eroding the stream bed and banks to accommodate the increased
level of runoff. This erosion sends tons of sediment downstream to the Potomac River and
Chesapeake Bay. To the extent that interception and infiltration reduces runoff, trees help protect
our streams and the Chesapeake Bay.

Stormwater infiltrated and filtered through soil is cleansed of pollutants, particularly nitrogen and
phosphorous, by soihicrobes before it reaches a stream. Stormwater runoff from paved surfaces
is also cooled as it is filtered through soil or flows through shady riparian forest areas adjacent to
streams before entering the stream channel. The reduced temperature impreaes quality

and protects living organisms in our streams, rivers, and the Chesapeake Bay. Trees protect our
local streams from erosion and pollution by reducing sediment and absorbing nutrients, improving
water quality throughout our waterways. Sedimeartd nutrients are the top two pollutants
threatening the health of Chesapeake Blygeneralstormwater runoffwill be inversely

proportional tothe density of the vegetatorCQp en | and covers are consi deé
f o r eBntoardging poterai forests to succeed to more highly vegetated land covers is the least
costly means for reducing stormwater runoff and the nutrients and sediments that runoff carries
The volume ofunoff from forests can bé&urther reduced by leaving leaf litter and wdg debris in
place and by restoring understories odaowsedby deer

Carbon StorageTrees are made of and create waddood is primarily lignin and cellulose, both
carbon compounds; strees are carbonit is not unreasonable to look at trees alwhg-lived

products from trees (e.g. Mount Vernon, Gunston Hall) as solidified atmospheric carbon dioxide
Trees also inject carbon into the soil through the growth and sloughing of fine root mass and the
feeding of the soil ecosystenhe basis of carboemoval and storage is photosynthesis, the
process whereby trees and other green plants absorb carbon dioxide from the air and combine it
with water and solar energy to form sugars and release oxygeme of the sugar is stored, some
of it becomes buildig blocks for wood, but much of it is burned as biochemical endiges use
sugar as fuel in the same way that humans do and, like humansreksase carbon dioxide as a
by-product Unlike humans, much of the carbon dioxide is reledbeough pores irthe root

system where it combines with soil moisture to form carbonic acid and through soil and rock
weathering becomes bound in solid compounds in the soil.

As the above discussion illustrates, trees live complicated lives that are intertwined witlager,
soil, and other organismsn performing the functions that support their livegees affect the
environment in ways that humans find beneficihese effects have been well studied and a body
of science has grown up around them that providesaspnably accurate estimate of the quantity
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and dollar valueof these servicesThe Fairfax County Urban Forest Management Division
undertook such a study in 20%

The table below summarizes findings froifiree Ecosystem Analysis, Fairfax County, Urbesst

Effects and Values, 201

General Environmental and/or
Socio-economic Benefit

Quantified Benefit Provided
by County Trees

Notes

Building Energy Use and
Carbon Emission Reductions

Estimated tosave$34.3 million in
energy usage each year through
shade and wind speed reductipand

An additional $6.74 million in
reduced carbon released by power
plants

Equates t®54,584MBTU* in
heating energy and92,231
MWH?** in coding energy on an
annual basis.

Includes 51,936tons of avoided
carbon.

Carbon Storage
and

Sequestration

$969 Million
&
$19.5 Million/year

What it would cost to storg.466
million tons of carborthat is
currently tied up in tree biomass.

What it would cost to absorb
150,500 tons ofcarbon/year.

Air Quality Benefits (annual)

$1.83billion: What it would cost to
remove 4538tons of pollutants a
year using alternative forms of
pollution control

Applies to gaseous and particulate
forms of pollution including:
Nitrogen oxide (N@), Ozone (@),
particulate matter <2.5microns
(PM2.5), carbon monoxide (CO),
and sulfur dioxide (SO2)

Stormwater Control Benefits

$26.3 million: based on $0.067/cu. ft.

Surface runoff reduced by an
estimated393 million cubic feefyr.
of precipitationinterceptedby tree
& shrub cover and slowed to
promote infiltration and storage in
the soll

* Million British Thermal Units

*x Megawatt hours

3i-Tree Ecosystem Analysis, Fairfax County, Urban Forest Effects and Values, 2017
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The same science that supports thieree Ecosystem study is available to homeownstudents
and othersthrough thei-TreeDesign softwarghttps://design.itreetools.org).

The values below were generated for four trees on a sHeyialy residential parcel in Fairfax
County using-Tree Design software.

Total Projected Benefits (2018-2027) - Over

the next 10 years, based on forecasted tree growth, i- B Stormvater B &ir Qualty
Tree Design projects total benefits worth $3,794: B coz Wvinter Savings
1 $2,753 of stormwater runoff savings by O Summer Savings B Total
intercepting 278,064allons of rainfall
1 $54 of air quality improvement savings by 4,000
absorbing and intercepting pollutants such as 3,500
ozone, sulfur dioxide, nitrogen dioxide, and #3000 4
particulate matter; reducing energy production %’2 500 -
needs; and lowering air temperature 3 '
1 $194 of savings byeducing 20,020 Ibs. of ﬁz":":":' i
atmospheric carbon dioxide through CO2 £1/500 7
sequestration and decreased energy production £ 1,000 -
needs and emissions 5 =0
1 $426 of summer energy savings by dirslecading 0L . : : _:
and air cooling effect througbvapotranspiration ST 9019 90 2023 2096
1 $367 of winter energy savindpey slowing down Year

winds and reducing home heat loBgyure 1. Tree

benefit forecast for 10 years Figure 1. Tree benefit forecast for 10 years

Current Year - For 2018, i-Tree Design estimates Total Benefits to Date - Over the life of the
annual tree benefits of $346.66: tree(s) so far, i-Tree Design calculates total
benefits worth $6,187:
B Stormeeeater W 2ir Coslity B Stormyeater W 2ir Cuality
Owirter Savings W Co2 Owinter Savings W Co2
O Summer Savings O summer Savings
FIA215 $3,722.29

$95.65

3837 F610.08

$1,240.64
$492 0549 $1803 $518.01

Basedon the data collected as shown, the four trees yielded individual benefits as follows:

10
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Individual Tree Benefits
Benefits
DBH . Location to X
Tree (in) Condition Structure Current Future Prgj:tc;tled Total to
Year (2017) | Year (2027) (2017-2027) Date
1. Red maple 24 | Excellent | Southeast (26 ft) $107.94 $109.43 $1,087 $1,450
2. Willow oak 38 |Excellent |West (24 ft) $225.91 $260.43 $2.421 $4,735
g'at‘"“hem red 2| Excellent | South (39 ft) $8.34|  $15.64 $107 $0
4. Tulip tree 2 |Excellent | Southwest (41 ft) $4 .48 $37 .41 $179 $1
Total $346.66 $422.89 $3,794 $6,187

DBH: "diameter at breast height" is the standard measurement of tree trunk width at 4.5 feet (1.5 meters) above the ground.

Quiality of Life Benefits

While the environmental management benefitstbé urban brestare things trees do that

humans find useful, quality of life benefits stem from human interaction with and response to
treesand forestsQuality of life means more than juaestheticslt means health, food, water,
income, energy and personal securiégcess to quality education and jobs; equality; having a
voice in society; and individual and community resilieh8pme may think ia stretch to link the
urban prest to all these elements of the quality of lijgarticularly the last three. Buhere ae

many studies that link trees directly to security and jobs, and tangentially to education.

Health BenefitsFrom anenvironmentalhealth perspective, urban forests tend to enhance

regional biodiversity, mitigate stormwater management demands, and improve air quality. The

social and human health aspects of urban forests are not as well kimwa,growing body of

literature points toward substantial benefits in these areas as Well.

In its constitution, the World Health Organizati@¥HO)d e f i ne s
physical, mental and social wélle i n g
this, pubic health officials are concerned with more than the outbreak of comicable diseases

and

not

hea

merely

| t h

as

a st

t heSGwbns ence

like the flu.In recent years many studies have appeared in the public health literature that link the
urban forest to all the aspects of health in the WHO definition.

There is a great deal of medical research being focused on the effect of the human microbiome
(the bacteria, fungi and other microbes that inhabit humpos human health. The original focus

of this research was on allergies, asthma, and inflammatory siese#nich are prevalent in

“Vogt, J
2017, ppg. 2834

and

Hauer

1 R ’

5 CONSTITUTION OF THE WORLD HEALTHZDWRGAN, 1946, retrieved from
http://www.who.int/governance/eb/who _constitution en.pdf March,2018
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developed countries, but very rare in developing counfri€mplimentary research has
suggested that ecological biodiversity drives diversity of the human microbiome and may provide
the missing link between a healthy diverse ankforest and healthy people.

In one of the first studies of the neanvironmental benefits of trees, recovery from abdominal

surgery was found to be faster and easier when viewing trees and natural settings compared to a

view of a brick wall.Since therthousands of studies have fourldat interacting with trees and

nature improves healthA 2013 study using mobile EEG found that brain wave patterns indicated
reduced stress when experiencing

) Japanese terrfor taking in the forest
ARBORI STS FORHITHREBSUALL) has been shown in at least one study

FOCUS ON TREE CARHE, THEIR MOST to increase the activity of parts of the

ACTUALLY BE PEORARE found that having more trees on a city

Dr. Kathleen L. Wolf, The Sanitary To Sustainable City: Place, block correlated with both increased
Health, And Trees, Arborist News Vol 26 No 4 August Zail7, perception Of health and decreade
42 ) . i .

cardiometabolic conditiong? Studies
have also correlated urban tree cover to improved reproductive héaéthd decreased mood
disorderg2.

Another causative link between the quality of the urban forest and human health andwial
can be found in theesearch of Drs. Frances Kuo and Kathleen WWb#y have found that the
trees and plants of the urban forest are integral in creating spaces that invite people to visit,
thereby promoting activity, reducing stress, reducing isolatamd building sociatohesion These
inviting spaces have been associated with better human health and lower rates of crime and

6 Rudolph, L., Caplan, J., Bdishe, K., &illon, L. (2013). Health in All Policies: A Guide for State and Local
Governments. Washington, DC and Oakland, CA: American Public Health Association and Public Health Institute
"THanson, P., Frank, M. (2017). “d&meFduensmatns HeabDdahe taaidl

SPa

8Aspinall et al. 2013. “The urban br ai mBrtishYoumal gf Sgomsg out dc

Medicine2015 Feb;49(4):278

“ Forest bathing enhances humaadfanticaanucrearl pkridtlesirnsa.c’t i vi ty
Li Q1, Morimoto K, Nakadai A, Inagaki H, Katsumata M, Shimizu T, Hirata Y, Hirata K, Suzuki H, Miyazaki Y, Kagawa T,

Koyama Y, Ohira T, Takayama N, Krensky AM, Kawigrdd Tmmunopathol Pharmacd007 AptJun;20(2 Suppl 3
8.

0 Kardan, Oet al. Neighborhood greenspace and health in a large urban ceBtEr.Reps, 11610; doi:
10.1038/srep11610 (2015).

I Donovan, G.Het al. Urban Trees and the Risk of Poor Birth Outcorhieslth & PlacgVol. 17, No. 2, January 2011,
pp. 396393

2 Anon. 2007Ecotherapy: The Green Agenda for Mental Healtimd: For better mental health, London, pp., 36 pp.
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domestic violencé? 14 Urban forests play an extremely important, mifiiceted role in
maintaining and improving not only the economic ar/ironmental quality of communities, but
also the health of inhabitants.

Wildlife Habitat Aside from the value that wildlife contributes to the ecosystem itself, there are
quality of life benefits and economic value to people that are based on heattpylations of
animal life that inhabit the forestAnimal conservation is important to promote biodiversity,
provideresearch opportunities, and sustain ecosystbased economic activitysoftware has
been developed to estimate the value of undevelopedil&ased on its ecosystem services that
include wildlifeand associated recreational activities, ahe increasel residential property
valuesthat people are willing to pafor parcels with nearby natural are#isat support wildlife!®
Wildlife value is amnvironmentalservicebenefitresulting from conditions that therban forest
helps createValue is also based ondgity of life benefits resulhg from peoplé isteraction with
wildlife such a®bserving and photographing animal activity, bird watching, research, as well as
huntingandfishing

Economic BenefitsTrees are good for business and the bottom li@entrary to business

objections to trees because they block store fronts and sigindjes have found that people

spend more time and money in witeed, shadedcommercial districts, even if they cannot see
the shops or sign®¥ because temperatures are cooler and these areas are more comfortable.
Treelined corporate campuses attract drelp retain employees, make them feel better about
their jobs and are correlated with fewer sick days usbderacting with trees and nature, even by
glancing out a window, can reduce directed attention fatigue associated with focusiwgrét'.

To theextent that trees improve health and reduce medical expenses, they can lower insurance
premiums for workers and employers.

Trees increase private and corporate property valdekarge shade tree in a residential yard can
increase property value by thousds of dollarg® and realtors consider planting a tree one of the
best property value investments a homeowner can makemes and commercial properties with
trees spend less time on the market when besudd or rented. The effect dfees on energy use

13 This research can be foundatp://Ihhl.illinois.edu/ and www.naturewithin.info

¥ Ulmer et al. 2016. Health & Place. Multiple health benefits of urban tree canopy: The mounting evidence for a green
pr es cr Health and Rlac&®016 Nov42:5462.

15 hitp://www.landscope.org/explore/ecosystems/ecosystem_services/defenders_benefit_toolkit/1/

% KathleenL.Wolf “ More in Store: Research on @b.2 pprilRké0ems and
22-27

YKathleenL.Wolf “ Ur ban Natur-8o8eakfDi mens Peys@eotérfoPlebarp| e and
Horticulture, University of Washington, Seattle

18 Sanette TanakaHdWw Trees Can Boost a Home's Sale Price Btieét Journal, Dec. 10, 2013
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mentioned above also saves property owners man#&kell maintained mature trees have also
been shown to reduce property crinié

Summary

In this chapter, we have touched on a few of the benefits trees provide. As we go forward in
building and strengthening our community of practice, we neetutther developthe case for the
urban prest.While the case for trees is strong, we must recagrthat there are alternatives to
trees and that trees can be dangerous

We can build structures arfdcilities to replicate most of the environmental benefits that trees
provide, but these are single purpose constructs that do not also providguhakty of life

benefits that trees doAlso,to date we have no technology that can replicate photosynthesis and
remove carbon from the air on a large scalbus engineering solutions to environmental issues
are poor substitutes for trees.

Trees cartausebodily injury and property damagespecially in storm$iowever, under normal
weather conditionsmajor failures irtrees generallyccurdue todecayand weak structure
Properinspectioncanusuallydetectdecaybefore the tree has an uncontrolled faikiandtimely
maintenancecan avoidpoor structural development or remove structural weaknessEele first

step in proper maintenance is to plant the right tree in the right place and part of that process is
considering any constraints such as hardscagériaions to root growth, or compacted or

shallow soil that can prevent the tree from developingtengfoundation.

Trees can and should be a vital pafthe Fairfax County infrastructure. The urban forest can
contribute to the effective operation ahuse of a wide variety of property typeghey provide
environmental, sociakconomic and healthbenefits to the citizens of the countiut they need

to be managed in a way that minimizes the risks they may pose and maximizes the benefits they
provide Integrated into the matrix of our urban/suburban lives and landscape, the urban forest
can be linked directly to our quality of life in addition to the benefits we derive through its effect
on the environment.

¥ Geoffrey DonovanS6é me city trees may .dPasific NarthwaesyResearshiSatiby|'USbehavi o
Forest ServiceNovember 2010
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Urban Forest Stressors

Treeshaveevolve to live in complete forest ecosystenWhen trees areseparatedrom a

complete forest ecosystem, understanding the stressors on individual trees and on populations of
trees helps explain the stresses on the urban forest and the challenges faced byxrar€ount y’' s
residents and urban forest managers.

In the urban forest, trees can keeparatedphysicallyfrom a complete foresby planting them in
tree pits or in isolation in suburban landscapésere they are often surrounded by pavement,
turf, or otherenvironment in which they did not evolve. These individual or small groups of
landscape trees live in a different environment, not the more complete ecosystem of a larger
forested areaThey can also beeparatedirom the forest ecosystenby altering thecomponents
and relationships of the forest, making it an incomplete or different ecosystam affecting the
way the tree and the surrounding area interathe ntrodudion of non-native invasive plants,
imbalancesin populations ofinimal specieor elimination offire may leave a forest lookinguch
the same, but ifunctions & a different place than the one in which trees evolvedorder to
protect the urban forest and the benefits weceivefrom it, we must understand and address the
stressorsand changeshat threaten it.

In general, stressors are anything that negatively affects the health and vitality of the urban forest
Some stressors, like disease, pests and construction damage, affect the sustainability of the urban
forest by reducinghe health of existing tree€ther stressors, like deer over browse, expanding
house sizes and people’s fear of trees, affect
ability to replace trees that ar@st. In the end, whether stressors afft existing or future trees, all
stressors threaten the benefits that accrue to the citizens of Fairfax County from their urban

forest.

Climate ChangeChanges to the environment resulting from changes in the clinfatsaten to

alter the urban forest ofairfax County in ways that we can only gu@sere are three aspects of
climate change that present difficulties to the urban forest and urban forest managessis

time. Trees are long lived organisnifie mantra of urban forestry is the right tr@ethe right

place The problem is that the right tree today may be the wrong tree in the climate that may exist
in 50 years. Stewards of the urban forest are confronted with the decision of whether to plant
trees thattypicallythrive today, but may strugje in the future or to plant trees thaimaystruggle
today, butseem more likely tohrive in the future.

Another climate change issue is uncertair@imate changes more thanjust ashift to aclimate
that existstodayin communities further south, Wich couldlead us to model our future forest on
those more southerly communitiegverage temperatures will rise, but wintertime lows will likely
stay the same while summertime highs will increaBetal precipitation will remain constant, but
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precipitation patterns will change and more of our precipitation will come in the form of scattered
heavy downpours that we currently see onltle summer Taken togetherthis means our future
climate has no current analog to guide urban forest managerffefit

The third issue is phenology, the study of cyclic and seasonal natural phenomena, especially in
relation to climate, plant, and animal life. Plants and animals respond to different environmental
cues In the ageold relationshipbetween plants and insectanting is importantPlants produce
chemical defenses against insect grazers timed to head off the worst damage. Insect predators
also time their arrival or maturity to coincide with certain aspects of insect grazer life cycles
Climate change may disrugie balance of these life cycle everfior example, fall cankerworm
eggs hatch after they absorb a certain amount of thermal energy. A warmer climate means they
will reach that energy threshold sooner and it also means that they will grow fasterresult is

that they may reach the portion of their caterpillar life stage when they eat more and do more
damage earlier and before trees harden their defenses and before cankerworm predators are
ready to eat then??

Climate change will likely threatdruman health as well as make conditions more difficult for
many plant and animal specigdaking the connection betweehumanhealth and climate change
may help to engage a broader coitisency and build support for climatghange mitigatiorefforts
such & urban greeningUrban greeningp reduce greenhouse gas emissi@rsl slow climate
change, also providdsealth benefitssuch asooler temperatures, reduced air pollution, and
improved water quality.

Loss oApex PredatorsPredatordike wolves and mentain lions, have been shown to have a

large effect on the distribution of energy throughout an ecosysténn their absence, a single

generalized herbivore dominates and simplifies an ecosystem, eventually causing the system to
unravel In Fairfax Cougtand most of the suburban eastern U.S. that single generalized herbivore

is the whitetailed deer Absent their natural predators wolves,mountainlions and man-the

deer populationgrew unchecked. A healthy ecosystem can suppoi2@5leer per squarenile. A

sustainable population size will improve the health of the herd, increase the ability of the forest to
regenerate, increase habitat and forage for other wildlife species, diminish the risk eV/dkte
collisionsand minimize destructionofpper t y. Pri or t o the i mpl ement

20 “Changing Climates andthefdon a| og Fut ur e, ” Dr . Jywahdf RepaymeStofe hr , Uni ver
Atmospheric & Oceanic Science, presentation at the Northern Virginia Urban forest Roundtable Conféleenmiag

for Climate Resiliency In the Urban Fore¥313

2!Douglas FokxBack to the NeAnalog Future? SCIENCE VOL 316 11 MAO720p8234

2Raupp, Michael J.: “Hot Times in the Urban Forest: ClI
Industry Magazine, February 2013 ppl3

23 StolzenburgWilliam: Where the Wild Things Werd ife, Death, and Ecological Wkege in a Land of Vanishing
Predators(Bloomsbury, New York) 2008
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management program, in 1998, the Virginia Department of Game and Inland Fisheries estimated
deer density levels ranging from @9 deer per square mile throughout Fairfax County Parks.
More recently,Fairfax County Park Authority has estimated deer density in selected county parks
at a minimum of 4@L00 deer per square mile.

Deer consume almost all vegetation they can reach and leave behind only that which they find
unpalatable, usually nenative sgecies In the process, they destroy nesting habitat for many

birds, reduce diversity of small mammgsd improve habitat for Lyme diseatln particular,

deer threaten the sustainability of the urban forest by consuming the seedlingathahe futue

of the forest. Where the forest lacks young trees in the understory (Fig. 1), there is nothing to
replace overstory trees when they begin to die out. In the absence of predators, man must fill this
role to reduce deer populations. The problem with ovarablant deer is so challenging that even
with an aggressive deer management program for our county and regional parks much more is
required on private land to restore understory vegetation, including tree seedlings, to forests.

Figure 1. The impact of averabundant deer population is obvious in this photograpleer have been excluded from
the forest behind the fencevhere thehealthy forestexhibits trees of various ages and greater species divendigy.
forest in the foreground has been denuded aodest structure simplified by deer over browsing.

24 Ostfeld, Richard.yme Disease: The Ecology of a Complex Sy@eford University Press, New York) 2011
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Non-Native Invasive Specigsrganisms that originated elsewhere and have been imported here
are causing ecological and/or economic hdretause there are no natural checks and balances to
control nortnative populations Of particular concern to the urban foreist Fairfax County are the
plants, insectsand fungi that outcompete, eatand kill our trees and other plantslon-native
invasive plants compete with our native plants for sunlight and grosprage?® These plants use
a variety of strategies to invade and take over ecosyst&ome are prolific seeders that mature
early; some are evergreen or leaf out early; some use chemical warfare in a process called
allelopathy; all are aided by the distinareference that native herbivores have for native plaffts.
Nonnative invasive vines can shade out or choke and kill mature.tim@snative insects like
gypsy moth, emerald ash boremnd hemlock wolly adelgid sap the vigor of trees, either killing
them out right or making them susceptible to othmststhat can attack and kill thenNon-native
fungi cause landscape altering diseases like chestnut blight, Dutch elm disedsigwood
anthracnoseThese nomative invasive species are reducing bvwedsity andsimplifying our urban
forest.

Figure 2. Japanese stiltgrasdi¢rostegium vimineumspreads opportunistically after a disturbance. It forms dense
patches and displasmative understory vegetation as the patches expand

25The midAtlantic region generally has fertile soils and abundant rainfall, sgetitton among plants is not
centered on these necessities.
26 Seewww.bringingnaturehome.net
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Development New construction and redevelopment hawmth obvious and subtle effects on the
urban forest The obvious effect is that when new buildings go up there are generally trees in the
way that come downFairfax County is approaching build ptiite elimination of vaant buildable
land,and is shifting from new development to redevelopmeredevelopment is driven in part by

t he county’ s ,asovellagthe expansion ofanass sankg.the economy and
populationgrow, the demand foland value of landjoes up The postWorld War |l practice of

putting a small bungalow on a quarter acre of land no longer makes economic sense and the new
paradigm is to put as large a dwelling as possible on. & &t expanded footprint combined with
grading for the new lamgy building, upgraded utilities installation, and often requirements for an
on-site stormwater facility and/or a septic systenecessitate clearing existingges. As a result,
increased tree loss on-iill development lots has further increased pressorethe urban forest,
particularly in older residential neighborhoods.

Soil degradation and restrictionBevelopmentalters the soil and generally increases impervious
surfaces, both of whichmit tree growth and vigarTypical development practices rewmthe top
soil,the most biologically active part of the s@hd compact what is lefwithin the limits of

clearing and grading approved for the projethisoften leavessoils with deficient water and

oxygen capacitypoorly drainedand lackngimportant fungal and bacterial partners that help
trees thrive Alsg with increasedand use intensitgnd impervious surface aretne volume of soll
availableto trees is often inadequate to support even small tregsis is particularly true in

parking lots and streetscapebor trees to have a chance to perform well and provide the benefits
we expect, échniques musbe used to increase the volume of available soil aistudoed soils

need to be restored prior to plantingn development sites

Maintenance on single familgarcels often involves disposing of leaves offsite and sometimes
removing valuable understory vegetation in open space natural areas on or adjacent to the lot.
Leaves and woody debris are important habitat features for soil buildiggnisms that break this
organic matter down and returit to the soil. Organic matter in the soil is important for its

nutrient content and water holding capacity, and for its resistance to compaction. Without this
recycling of nutrients and water holdirigpacity, soilare oftendepleted and treeganbecome
stressedAs a general practice, mulching mowers can be used to finely chop leaves and return this
vital organic matter to the soil.

Healthy soils are essential for meiningand improving the he#h of the urban forest With all of
the pressures on trees and competition for rooting space, nutrients and water, soil quality can
mean the difference between healthy growtiith the accompanying benefits that trees provjde
and slow decline and death.

Forestiragmentation Clearing forested land usualtyeates small island$ragments)hat are
incapable of supporting important members of the forest ecosystem and making others more
likely to experience extirpation (local extinction) due to normal environmental fluctuatistends
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support smaller populations that are still subject tormal fluctuationsBut with small

populations and little or no opportunity for outside replenishment, species are more likely to go
extinct on the island during a downswin recent study found that the diversity and number of
predatory ground beetles vgareduced in urban forest&\mong those species that decreased were
the fiery searchersCalosoma scrutataind Calosoma wilcoximportant predators of fall
cankerworm and gypsy moth caterpill&’s.

Conflicting policies and ordinancd®elated to develpment, built infrastructure restricts and
stresesthe urban forest by creating additional competition for spaRequirements for sidewalks
and bike paths, wider streets, on site stormwater treatment and detentaom roadway clear
zones all reduce spader trees When combined with the desire for larger houses and the need
for utilities, these requirements leave little space for new trees or opportunities to preserve
existing treesThe result is a general downsizing from large estery trees to smalbrnamental

or understory trees.

Endemid?ests and BeaseslInsect pests such aalf cankerwormandtwo-line chestnut borer
anddiseases lik&rmillaria root rot can become more deadly in urban forests ttuether
stressorsTwo line chestnut borer ash Armillariahave long been associated with oak decline, a
fatal stressrelated oak disease syndrom®.Fall cankerworm has long exhibited periodic
outbreaks in some of its range, but the magnitude and extent of those outbreaks has increased
over the passeveral decade® These are not new pest and disease species to our native forest
trees. A combination of changes in ecology and heightened tree stresadae them bigger
problems for trees and the urban foregturthermore, climate change can disrupe timing of
predator-prey relationships, which may allow native pests to become bigger problems for trees.

FundingChallengesTrees in the urban forest are frequently called green infrastructure and like
built infrastructure they require maintenanc&hs is true of both landscape trees and remnant
forests Unfortunately, theurbanforest of Fairfax Countyust compete for funding with many
other interests. Particularly in the last ten years with shrinking budgets, maintaining the urban
forest has been gpecially challenging. Forests aneercrowded with deer and nenative invasive
plant species Impacts from storms and pest infestations weaken trees and make them more
vulnerable to other stressorfestoring forests is much like rebuilding schools aadls, both in
terms of the expense and the long term value to the coumyrobusimaintenance and

2ZRaupp, Michael J. andyedoBilgg BeetMaagd iinm oQi:t i“edBsy,e” Ar bor i s
2015 pp 7673

28\Wargo, Philip M., David R. Houston, and Leon A. LaMade@ateDeclinpForest Insect & Disease Leaflet 165, U.S.
Departmentof Agriculture Forest Service, 1983

2% Asarq Christopherand Lori A. Chamberlin  “ Out b r e a k-20HY of $pong Pefoliafo® Bnpacting @ak

Dominated Forests in Virginia, with Emphasis on Gypsy Moth (Lymantria dispar L.) and Fall Cankerworta (Alsophi
pomet ar i amétfiean EntosglogisVolume 61, Number 3 Fall 2015174185
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management progranwill bestprotect the asset of the urban forest and increase the return as
with any other investment.

Summary

As with our discussion tifie benefits of the urban forest, we have only briefly touched on some of
the majorstressors of the urban foresDur purpose is to make the case that the urban forest is
valuable and threatened, ahtherefore requires managind@he Fairfax County urbaarest faces
many stressors and the small cadre of professional urban forestarotdeal with them all
alone.We must engage the larger community to address these issues.

Fortunately there is greater recognition of both the benefits of and stressorthé&Fairfax County
urban forest The Fairfax County Park Authority sees a role for active management of the forest
resources in its charge and has secured bond funding fételging the Land Heplojects The

county has realized the importance of theban forest in meeting its water quality obligations

under its MS4 (Municipal Separate Storm Sewer System) permits and Chesapeake Bay and local
TMDLs (Total Maximum Daily Load). This realization has led to a closer alignment of urban forestry
and storm wate management and to one of the most aggressive deer management programs in
the region Transitoriented development that focusdsousingdensity near transit hubs will likely
relievesome of thepressure at least in the shorterm, on other parts of the than forest

Rebuilding streams to handle existing and projected stormwater flows will cost trees now, but will
benefit the urban forest in the long run by protecting places where trees can.gkod a closer
alignment of urban forestry and stormwater management has focused greater effort on stream
restoration designs that preserve and protect higher quality tréesoncert, these practices and
policies will help relieve stress on the urbandstras it deals with thiong termchallengeof a

changing climate.
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Framework Goals and Core Recommendations

Asillustrated abovethe urban forest provides numerous and valuable beasednd services to
people in Fairfax Countghanges to the ecologgnd the environmentbrought aboutlargelyby
humanactivities, now threaten the viality of the urban forestAs aresult, it is the responsibility
of all of usto manage the langtrees,andforestsin waysthat ensure continued sustainability for
the benefit of future generationsThe following is a framework of goals acmte
recommendations for the achievement of these goalsis framework providethe strategiesfor
managingrees andforeststo enhance their health, value, and sustainabjlépd mitigate the
stressors that threaten to redudbe benefits and services thabntribute extensivelyto our
quality of life.

1. Know What We Have

We must assess the condition of the teeéorests, and nonforest vegetative cover to

determinetheir compositionand conditionto understand what is needed to manage them and

ensure thebenefitsthey provide.

a. Conduct inventories to determine vegetative cover types and condition.

County staff, individuaJgnd organizations need to periodically condustentories of
street trees, tree stands, forestand nonforested vegetated areas using ree modules
and other valid inventory protocols to assess their composition and condititans{@ecific
inventories should be conducted in advance of proposed developmenbnlyto catalog
current condition, but with the aim of avoiding or minimizing impacts to and loss of high
guality trees and natural vegetative communities.

b. Monitor to measure foresthange anatvaluatemanagemenefforts.

Monitoring and nventory efforts including the use of high resolution satellite imagery and

urban tree canopy analysisiust not only assess current conditiand compositionbut be
repeated over time to determim how thetrees and forestand the associated wildlife
speciesare changing and hoshangesaffect humans and local ecosystems.

2. Protect and Improve What We Have

Urban forest resources are not static and must be managed over time to reduce or minimize

stressors maintain the health of the trees and other speciaed ensure they continue to

provide valuable environmental services. Healthy forests are reliant on more than just trees.

Nonforested open space such as meadows and edge ecosystems support biodiversity
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including many pollinator species. Efforts shoulclude strengthening regulatory

requirements for natural area preservation, creating incentives for land owners to protect and
manage their tres, forestsand open space resourcgsstablishcorridors to connect natural
areas and revitalie communities though investment in green infrastructure.

a.

Improve air quality and address climate change through tree conservatidrurban
greening

Trees and forests remove dangerous particulate matter from the air, produce oxggen
regulate temperatures around homes and communities. In order to provide these services,
the trees, tree standsand forested areas must be healthy and integrated withiraltfax
Countylandscapes.

Improve water quality and stormwater managementdhgh tree conservation.

Good water quality is directly associated with the amount of mature, healthy vegetation
covering the land, especially trees. The percerffaffax County covered by treprist be
maintained and increased across tbeunty in orde to improve soils anéfiltrate
stormwater, thus improving soil moisture and proteag water quality in our streams and
the Chesapeake Bay. Emphasis should be placed on reducing impacts to and restoring
forestsand open space resources when construcangl managing stormwater
infrastructure Tree preservation and planting should be incorporated into Watershed
Management Plans and clean water regulatory requirements su@iVlLAction Plans
andMS4 permit requirements.

Manage the Fairfax County urban forest and natural open space to promote ecosystem
services and biodiversity.

i. The urban forest must be actively managed over time to reduce stresses on trees and
forests and promote native plantkat support thousands ahsect, mammal,
amphibian, reptileand bird species. Deferring management of natural resources leads
to loss of biodiversity and environmental services that degramesatural areas
human healthand quality of life

ii. Itis easier to protect and managisting mtural resourceshan to restore them after
they have been disturbed or destroyed

iii. Stewardship of our resources is an investment in natural cafiitabe successful,
management must be adaptiv@ver time to address changing conditions and #te2
andpromote the health of vegetative communities in streetscapes, yards, common
grounds and natural areas. Adaptive management may not only include the removal of
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invasive species, but could include timber harvest or thinning to promote forest
regengation and health.

iv. Green waste should be treated as a renewable resource. Property owners should be
encouraged tgrocesdeaves ad branchedor mulch, and compost suitable food
waste on site. Green waste removed from sites should be properly colleotéd a
converted into mulch or other organic forms that can be utilized in land and soill
restoration or management.

d. Optimize tree conservation in land development.

Inventories of trees and forestl areasshould be conducted during site plannirignphasis
should beplaced on preseimg the best remaining forestand their connectivity to

adjacent or nearbyatural areas. Land owners should be encouraged to place easements
on forested areas, protect trees on small ladsd develop and implement plans to nege
tree conservation areas over time for vegetative community health. Recreational
infrastructure and activities should be minimiziedtree and forest preservation aregand
sensitively located and constructed when placed in forested ategwevent camage to
vegetation, soil compactigrandthe introduction of invasive plant species.

e. Optimize tree conservation in utility, transportatipand public facilities projects.

Just as with private land development, tree stands, forests andfosted openspace

should be identified, preservednd properly managed during private utility and public
infrastructure land disturbing activities, both in the development and maintenance phases.
Public agencies should adopt and implement policies and practicéslistic, landscape

scale managemerdf natural resources. Fairfax Courtgencieshould adhere to the

Natural Landscaping Poliy! endorsed by the Board of Supervisors.

f. Control overabundant and invasive species that negatiaigct urban forests incluihg,
but not limited to, whitetailed deer, nomnative invaive species, and forest pests.

Invasive and overabundant species must be controlled to prevent damage to forested and
non-forested natural resources, promote the health ofye¢ative communities, and

maintain the environmental services that those communities provide. Whiled deer
populations must be reduced so that native plants can grow and reproducenilore
invasive specieshouldbe removed to the greatest extentracticable reducingdirect

impactsto natural areas anéncouraging a majority population of native spediest

30 hitps://www.fairfaxcourty.gov/publicworks/sites/publicworks/files/assets/documents/natuiahdscapine
implementationplan.pdf

3L https://www.fairfaxcounty.gov/publicworks/sites/publicworks/files/assets/documents/natul@hdscapine
manual.pdf
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support biodiversitypy hosting many more insects and soil organisms, reptiles, amphibians,
birds, and mammal€ducation should play an in@ged role in discouraging consumers

from buying nomrnative invasive species and encouraging nurseries and garden centers to
offer nativealternatives.

g. Support fundindgor forest restoration

Forests are a form of natural capital in that they provide aatn of benefits over time
and require maintenance to protetihe asset and support future viabilityluch of the
urbanforestisin need ofrestoration including control of invasive vegetation and pests
facilitate regeneration Hantingis also needetb connect or expand forest fragmentso
ensure sustainability anchaximize benefits/services, which equates to return on our
investment, brest/tree management planshould be supportednd includeforest
restoration

3. Expand What We Have

Treesand foress in the county should biecreased to provide more despread

environmental serviceandhuman health benefitsand support biodiversity. A core principle

for the future of Fairfax County should be investment in the natural capital embodied in native
vegetation that forms the backbone of our ece®ms and green infrastructure.

a. Plant and protect trees on resideatiand commercial properties, public landsd
adjacent tostreams, streetsand trails.

I. Planton commerciabnd publicproperties and extend outward into linear corridors
both to expand the environmental benefits and provide connection through the
landscape.Do notrestricttrees and natural open space to individual properties and
parks

ii. Usegood quality plant materiajsn planting design anonplementation,inspected and
properly installed in accordance with state and national horticultural standandisthe
Fairfax County PFM.

iii. When possibleplant trees in clusters with understory plant species and groundcovers.
Plant native trees now for the next generation of canopy trddss is especially
important in older neighborhoods that may have canopy trbaslackmid-story and
younger trees.
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b. Encourage planting native species émtimum environmental health.

Native rees should be planted on public and private lands to improve landscapes, reduce
energy consumptiormmeducestormwater runoff mitigate summertime temperatures, and
provide direct human health benefits. Ndarested natural areas inclillg meadows and

old fields should be expanded to establish landscape mosaics that prameaiéhy forests
maximizeenvironmental servicegnd support the greatest possible biodiversity.

Consumer education focad on raising awareness of invasive plant species and their
impacts couldreduce requests for these plants at nurseries and garden cerltenseries

and garden centers could help in this effort by offering alternatives to invasive species and
providing labels that clearly identify plant species that are invasive.

c. Establish new forested areas.

We should not accept that the tree and forestaswe have now is all that we will ever
have.Stressors discussed previously make it necessary to plant additional area just to
maintain our current level of tree cover. Courstaff is working to plant and replace trees
on public propertiesinder their managementThere is much that privatendowners can
do to maintain, protect and expand the urban forest on their properties.

I. Reforestopen spaces to establish new forests thall mature over decades, directly
benefitting neighborhoods and communities, sequestering carbon, improving soils and
providing new habitat for native specidsatural regeneration of forests can be
encouraged byontrolling whitetail deer,establishig nomow zones andeducing
competition from nonnative invasive plant species

ii. Use theTree Preservation and Plantifgnd®?to help cover costs of planting and
preserving trees on public propertiend homeownerssociatiorcommon open space.
Funds camalso be used for workshops, seminars and educational materials to educate
and inspire the community to value, conserve and enhance urban forest resources.

iii. Locatetrees and other vegetation to most effectively reduce energy consumption,
decrease stormwaterunoff, moderate summertime temperature, and provide direct
human health and social benefits.

d. Design and implement functional, sustainable landscapes in areas of intense urbanization.

i.  Urban designs should be encouraged to include sizable open spaces to support plant
communities in the landscapendimprove conditions for urban trees.

32 hitps://w ww.fairfaxcounty.gov/publicworks/sites/publicworks/files/assets/documents/forms/tgmplication
form.pdf
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ii. Streetscapes, plazas and expanses of impervious surface isolate tree planting spaces.
Employ technologgnd advanced tree space designs to improve conditions in which
urban trees are planted. Recognize tlextreme heat, drought, pollutants in the air and
runoff from paved surfaces, and restricted growing spaces among other constraints
may persist and makgrowing conditions difficultManagetree assets accordingly.

iii.  Plant native species where their cultural requirements can be met under post
development conditions.

iv.  Selected nomative, noninvasive species can be used where their demonstrated
adaptabilityto tough urban conditions may afford them greater viability and benefit
delivery capability, and to increase diversity in the landscape.

e. Expand and establish corridors between existing forested naturalareas

Isolatedtrees and forestragment aremore easilystressed, limiting the benefits they can
provide, and making it difficult for plant and animal species to maintain their populations

and repopulate open areas. The footprint of existing forests should be expanded to

improve forest functio, limit invasive speciesffects, and provide greater connectivity

between natural areas. These efforts should include encouraging the establishment of
backyard habitats that can enrich property owners and act as stepping stones for wildlife to
move throwgh the landscape. Local and regional efforts can build on opportunities

identified in the Northern VirginiRe gi onal OClomsenatios Comidots sepott.

Green infrastructure planning connects intact natural resource assets through a network of
multi-purpose coridors that provide for wildlife movementrails, and pathways for

pollinators. By working regionally, we can identify new opportunities to collaboratively plan
for the connection, restoration armds, enhance
strengthening public health, | ocal gual ity

f. Implementt h e C d\ataral yahdscaping Policy.

County staff and agencies should implement the Natural Landscaping &udicysedby

the Board of Supervisors in 20@hd encourage private property owners to adopt these
practices Natural landscaping is based on the principlesooservationlandscaping,
ecological landscapingnd other similar methods which focus on reducing lawn,
minimizing use ofertilizers and cbmicals, and planting native plant speciébese
practicesmprove overall environmental health and the water quality of our wetlands,
streams and riverwrhile, in many cases, lowering overall letlegm maintenance costs. As
many county residents are aeély involved in landscaping projects on their own properties

33 https://www.novaregion.org/DocumentCenter/Home/View/3099
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and common open space, hatural landscaping practices can be an effective way engage
stakeholders in sustainability and stewardship.

g. Support conservatioand open spaceasements and reforestation on private lands.

Fairfax County should encourage and support private land ownersnggekplace
easements onheir propertythat will protect trees, forests andother naturalvegetaton;
provide protected areas faeforestation projects; andallow managemenbf these
resources for longerm health and sustainability

4. Improve Urban Forest Policies and Processes

Urban forestry policies should lperiodicallyupdated to reflect besmanagemenpractices
advances in technolly and materialsand changes to national and state legislation proiegt
and expanthgtree and forest resource®idequate funding is important for the continuing
support of he Urban Forest Management Division and other county and state agencies that
support forest resources.

a. Optimize tree conservation in county policies.

Protection and expansion tfie c o u nurbgrifosests should be a core principle in the

Policy Plan®* element of the Fairfax County Comprehensive PRmomotion ofnatural

capitaland green infrastructure in all are@ésan important considerationf the Fairfax

GQunty vision and the Board of Supervisor’'s

b. Strengthen state legislation that promotes forest health.

Fairfax County should work with agenciesgganizationsand individuals to support,
encourage and guide state lawsat seek to better protect and improve the health of
forests and provide for forest management activities.

c. Encourage sustainable design practices.

The core bimproved site develpment is evironmentalsite design which encourages the
preservation of mature vegetatioiin conjunction withuse of natural landscaping concepts
and stormwater management practices that mimic natural processes. Sustainable design
practices must also takato account the end usérs  naadnecassarynaintenance of

the resource.

34 hitps://www.fairfaxcounty.gov/planninezoning/comprehensivg@lan/policy-plan
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d. Support and refine the county's urban forestry programs.

The Urban Forest Management Divisanmd agencies responsible for managing tree and
forest resourceshould continue® be provided the resources they needt only for
maintenance of the urban forest and kelp guide county policy and land development,
but also to assess and promote forest health. This suppeetls tobe strengthened and
extended toother entities inclidingthe Fairfax County Park Authoritfealth Department,
Department of Public Works and Environmental Seryi€asilities Management
Department and Fairfax County Public Schools

e. Enforce and periodically update the Fairfax County Tree ConservatitmaQce.

The county must enforce the Tree Conservation Ordinance in order to ensure proper
protection and empasis on trees and forestlt is important that he ordinancebe
reviewedperiodicallyand updated to reflecturrent maintenance needs and best
managemen practices for tree and forest

5. Communicate and Build Partnerships

The future of our natural capital lies within the communiglucating residents and joining
together in common effortsvill promote stewardship, improve the health of our Idca
ecosystemsand secure the many benefits provided by trees and other native pfants
human communities and the environment

a. Establisla community of practice to plant, proteand promote the urban forest in Fairfax
County.

Foster a sense of stewastlip where one of the most noble acts is the simple act of
planting a tree omanaging land to helfrees plant themselvedEmpowerand encourage
peopleto improve their communities by implementing sustainable landscape design
practices and working with bers to increase the footprint of native vegetation
particularly treesbut also othemon-forest plant communites.Inform residentsabout
what the urban forest is, how it touchesd improvegheir lives, and how their actions
affect the urban forest. Foster a deeper respect for the foteshclude the forest in
everyone’'s consciousness.

b. Engage and educate the public, decision makers, government atafNGOs.

i. Bmphaste education througlecounty school$o ensure that stewardship practices are
pas®don to future generations to protect and conserve urban fonestources
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ii.  Work with agencies, organizations and individuals to promote tree and forest resource
education and participation in maral resource managemerrough preservation,
restoration plantings, and citizen sciené&dforts shouldbuild on existing programs
such as Fairfax ReLeaf and Tree Stewardsinghdie diverse outlets and formassich
asschool curricud, web-basedresources, outreach to underserved communitiasd
other ways to ensure that information reaches as many people and groups as possible.

iii. Promote the value oftte urban foresto individuals andur community to increase
understanding of the role it plays improving the quality of life in Fairfax County

c. Build strong partnerships and alliances.

The county should work to strengthen ties and efforts betweeunty agencies and public
and private sector organizatios improve design, construction and ménance

practices promote sustainable landscapes, avoid redundancy of effartd develop
common goals for improving the state of our local environment. Collaboration should be
creative and could include efforts to improve restoration plantings aléagesoads and
highways, providexpertise to developers in plant selection and maintenance, and
promote solutions that carbridge divides between thaaturalenvironment and
development communities.
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Part Il - URBAN FOREST MANAGEMENT PLAN
Implementation

A Cultural Shift

As stated in the Board of Supervisors’' Envir
help citizens respect and manage our finite resources. The county can set a strong example by
recognizing how the urban forest supports dise objectives such as revenue enhancement,

public health, and quality of life, and acting to protect and enhance this valuable capital asset. The
TAP 2018: PartUrban Forest Strategic Plan (UFSP) makes a case for the importance of the
Fairfax County nipan forest and the need to protect and manage it. The strategic vision of the plan
is to elevate the perception of the urban forest from a valued accessory to a vital component of
life in Fairfax County. This would change how the urban forest is discasdedanaged, and

result in a cultural shift and a change in the tone of the narrative regarding the urban forest. It is
imperative that the connections between the urban forest and other elements that factor into
quality of life are recognized and givenalconsideration. Human health, safety, the economy,
education, recreation, and social interaction all have links to the urban forest.

The TAP 2018: PartlUrban Forest Management Plan (UFMP), as described here, presents a
vision for collaboratioramong stakeholders acting in support of goals and recommendations
outlined in the TAP 2018: UFSP. People are an integral part of the urban forest. Different property
owners, organizations, and government agencies have different objectives and differeggtbud
that have to be considered when determining the best management practices for their particular
piece of the urban forest. The important thing to understand is that the most effect management
and maintenance practices for the lotgrm health and vitaty of the trees, is that which

conserves the urban forest ecosystem as a whole. Focusing on mature trees at the expense or
elimination of understory, shrubs, herbaceous material, woody debris and leaves, and/or soll
organisms will ultimately impact suca®ge stages of the urban forest and diminish its long term
viability.

A Community of Practice

The most important precursor to changing the narrative of the urban forest is having the full
complement of contributors involved in the discussion. Greaterausthnding of the connections
between the urban forest and other components of quality of life will result in county staff,
businesses, organizations, and citizens recognizing their place in the community of practice that
maintains and manages the urbarrést. The community of practice is made up of four groups:
the initiating participants, key county government agencies that can have a direct impact on
county properties, public and private stakeholder organizatieng.Fairfax County Housing and
Communiy Development, civic groups, HOAs, roofits, etc.), and citizens.
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The Fairfax County Tree Commission, Fairfax County Urban Forest Management Division (UFMD),
and the Virginia Department of Forestrmw’ s Urba
engage other participants in a collective effort to further goals and recommendations of the plan.

These initiating participants will recruit other agencies and stakeholder organizations as members

of a community of practice to actively support goatglaecommendations of TAP 2018 through

their management of county land and facilities, public righitsvay, and private lands.

Key county government agencies capable of significant contributions for the successful
implementation of the TAP 2018 includaiffax County Park Authority, Fairfax County Public
Schools, Facilities Management Department, Fairfax County Health Department, Department of
Planning and Zoning, Land Development Services, and the Stormwater and Capital Facilities
business areas of thedpartment of Public Works and Environmental Services. In their capacity as
land use decision makers, land developers, plan reviewers, property managers, project managers,
grounds maintenance professionals, advisors, or some combination of these rolesukgy
government agencies have opportunities and make decisions that will affect the urban forest and
its ecosystem. The agencies identified above should not be considered all inclusive. Other county
agencies, private sector entities, and nprofit organzations will play important roles in
implementing TAP 2018, and will become partners in a community of practice that will ensure
success.

We can all encourage and foster a community of practice that understands how the urban forest
helps achieve missior@d goals for all of us. Participating agencies and organizations, following
good stewardship and sustainable environmental practices, will incorporate the concepts of the
Framework Goals and Core Recommendations of the TAP 2018 into the plans and goidiey

their own work. In this way, we can all work to effectively further these goals through the
development, improvement, and maintenance of the properties for which each stakeholder
agency or organization is responsible.

Citizens in the communityf@ractice can have a significant effect on conservation of the urban
forest. Private residential properties provide the greatest potential of all land use categories for
improvement and expansion of the urban forest. Private citizens are not expectesl/&bap work
plans or report on their actions, but how they manage their property and the impact their actions
may have on neighboring public property or private common open space can have a significant
impact on the urban forest. Citizens are encouragefirtd ways to implement the TAP 2018 Goals
and Recommendations into their own properties.

Members of the community of practice maintain their differentiated identity and structure, but

are bound together by their respect and appreciation for the urbaegowhich is refleted in

their plans of actionDifferent groups, supporting the same goals and recommendations, can have
a collective impact on sustaining our urban forest by making informed decisions to conserve and
improve our environment and reduce gative impacts to our ecosystems. As ecosystemsiare
defined by jurisdictional boundaries, we should also view this community as inclusive and work to
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expand the community of practice to a regional and larger scale. Only the joint efforts of the
communty of practice can achieve successful implementation of this vision.

Participating agencies and organizations will develop a series eyéapwork plans guided by the
goals and recommendations of TAP 2018 and built on the accomplishments of previdus wor
plans.Semiannualjoint meetings will provide opportunities to collaborate on projects, explore
innovations, exchange ideas and information, provide support, share successes and lessons
learned, and celebrate partnerships and accomplishments.

Practichg Good Stewardship

Inventory and assessment of existing resources, facility location and design, contract
specifications, erosion and sediment control, tree protection measures, mitigation of stress that
can result from construction activities, site mtoring, and species selection and planting in
conformance with the county’s Natur al Landscap
support the goals and core recommendations outlined in TAP 2018 and champion the Board
Matter for Preservation of Treesn County Properties. Members of the community of practice will
expand their awareness of these opportunities and make clear and thoughtful choices to
understand the resources entrusted to them, protect and improve the urban forest, and take
advantage obpportunities to build on what we have. Given these considerations, each agency
and organization will incorporate goals supported by the Tree Action Plan 2018 into their own
operational and policy plans. Citizens will manage and maintain their propertees/ay that
supports goals and recommendations of TAP 2018.

TAP 2018 is not intended to result in large increases in demands on county staff and other
partners. Significant changes can occur in the way work is done to reduce impacts and enhance
practicesthat conserve, sustain, and enhance the urban forest, without necessarily increasing the
time spent doing the work. The plan asks that we all think about and view the mission and actions
of our respective agencies, organizations, and households throwgletis of the urban forest to
understand better how we affect the urban forest and how the urban forest can support each of

our missions and objectives. The list of goals and recommendations should be viewed as a guide to
this process rather than a list epecific tasks to be accomplished. In this way, goals and
recommendations of the TAP 2018 become part of the cultural awareness of the stakeholders that
adopt it.

Tracking
Much of the work supporting Tree Action Plan 2018 goals and recommendationsadyabeing
done. But the opportunity exists to improve effectiveness and accomplish more. With the Board of

Supervisors’ adoption of TAP 2018, the Fairfax
Management Division, and VA Department of Forestry Urban FO@sservationist will request
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that key county agencies designate a chamfadwithin their organizatiorfor the promotion of
the goals and recommendations of TAP 2018.

The dampion(s)will ensure that the urban forest is given due consideration when planning the
work of their agency. Annual plans of operation will include goals and action items that support
the goals and recommendations of TAP 2018. Tree Conservation Plans will mpddwehen
activities undertaken during the course of operations potentially impact the urban forest or its
future viability. Plans could also include value added elemexish as removal of invasive
vegetation and mulchingp enhance the quality and condition of the urban forest or improve its
resiliency.

Regular meetings conducted during the year will afford opportunities to collaborate on projects,
exchange ideas and information, and provide support. A cohesive foxeaged through close
cooperation will serve to increase effectiveness by clearly identifying opportunities and
encouraging collaboration and cooperation.

Reporting stakeholders include initiating participants and key county government agencies.
Championsvi | | document their agency’s accompl i shme
recommendations and submit these achievements to UFMD to be compiled into a TAP 2018

Annual Report. Noigovernment stakeholder organizatioase encouraged to do the same&he

TreeAction Plan 2018 annual report will be submitted to the Tree Commission for review and
presented to the Board of Supervisors.
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Conclusion

The Board of Supervisors Environment al Agenda
and air quality ktter than we found it. Trees are central to an investment in the natural capital on

which much of our quality of life is based. As outlined in the framework goals and core
recommendations, investing in the research and technology needed to understaruditient

makeup and condition of our urban forest resources is essential to effectively protecting and

improving what we have and expanding and growing the asset.

The urban forest and the benefits it provides society are not restricted by property boesdari
societal divisions, but by our actions. Just as the stressors that impact forest resources are not
limited by property lines, but by our awareness, our knowledge, and our actions. We derive many
benefits from the urban forest based on the proximitiytiees to people and the built

environment. At the same time, this proximity can result in stress to trees and a reduction in
benefits. Greater understanding of the relationship people have to other elements of the urban
forest will help us manage the uah forest more effectively. Management must be a collective
effort to be effective, and not simply delegated to professionals in the field.

All who make land use decisions, maintain property, and manage resources affect the extent and
the quality ofouru ban f orest ecosystem. The Board of Su
simply find more effective ways to preserve existing stands of trees. We must also:
1 expand our forests;
1 understand that forest includes understory trees, shrubs, herbaceous vegetatoody
debris and leaves, and soil organisms, as well as mature trees; all of which are important to the
viability of the forest as a whole;
1 put the urban forest at the core of comprehensive planning, site planning, and property
maintenance;
set clearand measureable milestones to track progress toward our goals; and
institute simple but effective communication capabilities to inform and educate the public, the
private sector, and government agencies about the value of urban forests.

= =4

Understanding tk services and benefits that the urban forest provides will cultivate a greater
appreciation that well maintained trees and intact forests are more often part of the solution and
not an obstacle or liability, and encourage greater efforts to preserve amdtain them.

35



Fairfax County Tree Action Plan 2018
Final Draft 9/25/2018

Glossary of Terms

Biodiversity- Thetotal number of different species living within a geographic area.

ByRight — Landdevelopment conducted within the current zoning designation for the subject
property.

Cellulose- A major component of wood that gives wood its white colocombines with lignin to
increasethe hardness of plant cell walls for protection from viruses and bactkrisithe most
commercially valuable part of wood fiber and is used in magaqer, biefuels, food additives,
and many other products.

Community of Practice A group of people who share an interest or objective and exercise their
capability to work toward that objectiven the case of the urban forest, those people whose work
or actions affect the urban forest or whose work, actions, or lives are affected by the urban forest
A Community of Practice can occur naturally or can be created and organized with the intent to
increase its effectiveness through collaboration and coatiom.

Developed.and— Areasconverted to human uses dominated by infrastructure and altered
vegetation.

Ecosystem- A collection of living (plants, animals, fungi, protists, bacteria, etc.) andiviog
(light, air, water, minerals) components andet of relationships between and among the
components

Fairfax County Urban Foresill the trees and other living things, including people, the air, the
waters, the minerals, the sojland the built évironment found in the county.

Forest— A forest § an ecosystem in which trees pkaprimaryand defining function.

Greenlnfrastructure— Living materials within the built and unbuilt landscape. In an urban context,
this includes streetscapes, green roofs, stormwater facilities, residential yardsoamtion areas,
school and commercial groundand natural areas such as stream valley paréseas that

conserve ecosystem values and functions and provide associated benefits to human populations

Green Waste- Organic materials generated from plantsaligh landscaping, forestry or

agricultural operations such as leaves, branches, hedge trimmings, grass clippings, or discarded
domestic or commercial food.
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HealthyForest— Treedominated natural vegetative community with good soil profiles and woody
debris, low levels of deer browse, minimal roative invasive plant cover, diverse native species,
good age class diversity of trees, native plant cover occurring in all layershfeognound to the
overstory treecanopy.

Landscapd&losaics- A dversenetwork of ecosystems, such as wetlands and forests, forming a
patchworkof land covelacrossa givenlandarea. This network provides)arrayof ecosystem,
aesthetic and habitat serves bysupportingbiodiversityanda greater range of lifeycle needs
and provides more benefits than a single type of ecosystem.

Lignin— A major component in the cell walls of plants that gives wood its brown color and makes it
rigid and stronglt also helps the plant to conduct water and sequester carbon.

NaturalArea Preservation— Protectionof undeveloped lands that contain native vegetative
communities in order to protect the benefits they provide and the biodiversity they contain.

NaturalCapital- Livingorganisms; nodiving components, such as air, water, and soil; the
ecosystems they form; and the services they provide. In economic terms: a durable resource
providing a stream of benefits to residents and the environment.

Non-Native Inasive SpeciesAre organisms that originated elsewhere and have been imported
here and are causing ecological and/or economic hdamwcal wildlife have evolved and are
interdependent upon native vegetation, without which they cannot survive.

Phenology- Thestudy of cyclic and seasonal natural phenomena, especially in relation to climate,
plant, and animal life

Protists— Eukaryotic cellghat are not animals, plants, orifigi. Theyhawe specialized cellular
machinery that execute defined functiorsud as photosynthesis, within the ceixamples
include algae, amoebas, and ciliates.

Urban Forest Aforest in an urban arethat is distinct from other forests due to the dominance

of humans and their constructs (eluildings, roads, utilitiesland he interactionbetween the
forest ecosystem and humans and the built environment
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